This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the appHcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



(19) 



J 



(12) 



EuropSisches Patentamt 
European Patent Office 
Off ice europ^en des brevets (ii) EP 0 738 512 A1 

EUROPEAN PATEMT APPLICATION 



(43) 


Date of publication: 


1 ) \m. oi. . MO 1 rv o 1 /ooo, mo i r\ o i / , 




23.10.1996 Bulletini 996/43 


A61K 31/415, A61K 31/66, 


(21) 


Application number: 96106104.1 


A61K 31/405, A61K 31/40 


(22) 


Date of filing: 18.04.1996 




(84) 


Designated Contracting States: 


(72) Inventors: 




AT BE OH DE DK ES F1 FR GB GR IE IT U LU MC 


• Olukotun, Adeoye Y. 




NL PT SE 


Hopewell, NJ 08525-1 107 (US) 






• Alexander, John C. 


(30) 


Priority: 19.04.1995 US 424984 


Winnetka, IL 60093 (US) 


(71) 


Applicant: BRISTOL-MYERS SQUIBB COMPANY 


(74) Representative: VOSSIUS & PARTNER 




Princeton, NJ 08543-4000 (US) 


Siebertstrasse 4 






81675 Munchen (DE) 



(54) Use of a HMG CoA reductase inhibitor to prevent a second heart attadc 

(57) A method is provided for preventing or reducing 
the risk of a second heart attack in a patient having a 
substantially normal serum cholesterol level by adminis- 
tering an HMG CoA reductase inhibitor such as pravas- 
tatin, alone or in combination with an ACE inhibitor. 



< 

CM 

lO 

CO 
CO 

o 

Q. 
LU 



Primed by Rank Xerox (UK) Btjstness Services 
2.13.8^)4 



EP 0 738 512 A1 



Description 



The present invention relates to the use of an HMG CoA reductase inhibitor, such as pravastatin, alone or in com- 
bination with an ACE inhibitor for the preparation of a pharmaceutical composition suitable for preventing or reducing 
the risk of a secorxJ heart attack in a patient having a substantially normal cholesterol level. 

In accordance with the present invention, a method is provided for preventing onset of or reducing risk of a second 
heart attack in a mammalian species having a substantially normal serum cholesterol level, wherein a therapeutically 
effective amount of an HMG CoA reductase inhibitor, atone or in combination with an ACE inhibitor, is administered to 
a mammalian species having a substantially normal serum cholesterol level systemically, such as orally or parenterally. 

In preferred embodiments where the patient to be treated in accordance with the present invention is normotensive. 
the angiotensin converting enzyme inhibitor, where employed, will preferably be administered in amounts below that 
required to cause hemodynamic effects, that is below that required to cause a reduction in blood pressure. 

The combination of the HMG CoA reductase inhibitor and ACE inhibitor will be employed in a weight ratio to each 
other of within the range of from about 0.001 :1 to about 1000:1 and preferably from about 0.05:1 to about 100:1 . 

The HMG CoA reductase inhibitor, alone or in combination with the ACE inhibitor will be administered as soon as 
possible after the initial myocardial infarction. 

The term "substantially normal serum cholesterol level(s)" refers to a total cholesterol (TC) of less than 200 mg/dl, 
and preferably less than 190 mg/dl. 

The HMG CoA reductase inhibitors suitable for use herein include, but are not limited to, mevastatin and related 
conpounds as disclosed in US-A-3,983,140, lovastatin (mevinolin) and related conrpounds as disclosed in US-A- 
4.231 ,938. pravastatin and related compounds such as disclosed in US-A-4,346.227, velostatin (synvinolin) and related 
compourxls as disclosed in US-A-4,446J84 and US-A-4.450,171, with lovastatin. pravastatin or velostatin being pre- 
ferred. Other HMG CoA reductase inhibitors which may be employed herein include, but are not limited to, fluindostatin 
(Sandoz XU-62-320), pyrazole analogs of mevalonolactone derivatives as disclosed in US- A-4,61 3.610, indene ana- 
logs of mevalonolactone derivatives as disclosed in PCT application WO 86/03488. 6-[2-(substituted-pyrrol-1 -yl)alkyl]- 
pyran-2-ones and derivatives thereof as disclosed in US-A-4,647,576, Searle's SC-45355 (a 3-substituted pentanedioic 
acid derivative) dichloroacetate, Imidazole analogs of mevalonolactone as disclosed in PCT application WO 86/07054, 
3-cartx3xy-2-hydroxy-propane-phosphonic acid derivatives as disclosed in FR-B-2. 596,393, 2,3-di -substituted pyrrole, 
furan and thiophene derivatives as disclosed in EP-A-0221025, naphthyl analogs of mevalonolactone as disclosed in 
US-A-4,686,237, octahydro-naphthalenes such as disclosed in US- A-4, 499,289, keto analogs of mevinolin (lovastatin) 
as disclosed in EP-A-0.142.146 A2. as well as other known HMG CoA reductase inhibitors. 

In addition, phosphinic add compounds useful in inhibiting HMG CoA reductase suitable for use herein are dis- 
closed in GB 2205837 which compounds have the nrroiety 



wherein X is -O- or -NH-. n is 1 or 2 and 2 is a hydrophobic anchor. 

Examples of such compounds include (S)-4-[[[4'-fIuoro-3.3\5-trimethyl[1.1'-biphenyl]-2-y1]-methoxy]methoxyphos- 
phinyl]-3-hydroxy-butarx)ic add, methyl ester or its monolithium salt. 

(S)-4-[[[4'-f luoro-3,3',5-trimethyl[1 . 1 •-biphenyl]-2-yl]methcxy]hydroxyphosphinyl]-3-hydroxybutanoic add, dilithium 
salt, 

(3S)-4-[[[4*-fluoro-3,3',5-trimethyl[1 , 1 '-biphenyl]-2-yl]methoxy]methylphosphinyl]-3-hydroxybutanoic acid, monolith- 
ium salt, 

(S)-4-[[[2.4-dichloro-6-[(4-fluorophenyl)-methoxy]phenyf]methoxy]methoxyphosphinyn-3-hydroxytxjtano add, 
monolithium salt, 

(3S)-4-[I[2,4-dichloro-6-[(4-fluoropheny1)-methoxylphenyl]methoxy]hydroxyphosphinyl]-3-hydroxybutanoic add, 
dilithium salt, 

(3S)-4-[[[2,4-dichIoro-6-[(4-fluorophenyl)-methoxy]phenyl]methoxy]methylphosph(nyl]-3-hydroxybutanoic acid, or 
its methyl ester, and 

(S)-4-[[[I4'-fluoro-3,3\5-trimethyl[1,1'-biphenyn-2-yf]methynaminoImethoxyphosphinyi]-3-hydroxybutaro aicd. 
monolithium salt. 
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Another dass of HMG CoA reductase inhibitors suitable for use herein include phosphinic add compourxls dis- 
closed in GB 2205838. which compounds have the moiety 

O 
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-P-CH^ -CH-CH- -CO- 
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wherein X is -CHg-. -CHa-CHa-. -CH=CH-, ■CH2CH2CH2-. -C-C- or -CHgO-, where O is linked to 2. and Z is a hydro- 
phobic anchor. 

Examples of such compounds indude (S)-4-{[[1-(4-fluorophenyl)-3-(1-methytethyO-1H-indol-2-y*]ethynyf]hydroxy- 
15 phosphinyl]-3-hydroxyfutanoic acid, or its sodium salt (SQ 33,600) (preferred) or its dilithium sail; 

(S)-4-[[(E)-2-[4'-fluoro-3.3\5-trimethyl-[1.r-biphenyf]-2-ynetheny1]hydroxyphosphiny1]-3-hydroxyb^ acid or its 
dilithium salt; 

(S)-4-[[2-[4'-fluoro-3,3\5-trimethyl-[1 J '-biphenyl]-2-yf]ethyl]hydroxyphosphinyl]-3-hydroxybutanoic acid, methyl 
20 ester or mono- or di-alkali metal salts thereof; 

(S)-4r[[[4'-fluoro-3,3',5-trimethyl-I1.1'-biphenyl]-2-yl]ethynyl]methoxyphosphinyn- 3-hydroxybutanoic acid or the 
methyl ester thereof; 

(5Z)-4-[I2-[4'-fluoro-3.3*,5-trimethyl-[1 ,1 '-bipheny(]-2-yl]ethenyl]hydroxyphosphinyl]-3-hydroxybutanoic acid, methyl 
esters thereof; 

25 (S)-4-Q2-[3-(4-fIuorophenyl)-1-(1-methylethyO-1H-indoI-2-ynethyl]methoxyphosphinyl]-3-hydroxytx4^ acid, 
methyl esters; 

(S}-4-[[2-[[1,V-biphenyf]-2-yI]ethyl]-methoxyphosphinyf]-3-hydroxytxjtanoic acid, methyl ester; 
(S)-4-[[2-[4'-fluoro-3,3\5-trimethyl-[1 .r-biphenyn-2-yl]ethyt]hydroxyphosphinyl]-3-hydroxybutanoi acid, dilithium 
saH; 

30 (S)-4-[[2-[4'-fluoro-3,3\5-trimethyl-[1 , V-biphenyl]-2-yl]ethynyi]hydroxyphosphinyf]-3-hydroxybutanoic acid, dilithium 
salt; 

(S2)-4-Q2-[4'-fIuoro-3.3\5-trimethyl-[1 , V-biphenyl]-2-yl]ethenyI]hydrQxyphosphinyl]-3-hydroxytx^ acid, dilith- 
ium salt; 

(S)-4-[[2-[3-(4-f luoropheny1)-1 -(1 -methylethyl)-1 H-indol-2-yl]ethyl]hydroxyphosphinyl]-3*hydroxytxitarK)ic add, 
35 dilithium salt; 

(S)-4-[[2-[[1 ,r-biphenyl]-2-yl]ethyl]-hydroxyphosphinyl]-3-butanoic acid, dilithium satt; 

(S)-4-(hydroxymethoxyphosphinyl)-3-[I(1,1-dimethylethyl)diphenylsilyl]oxy]butanoic add, methyl ester, or its dicy- 
clohexylamine (1:1) salt; 

(S)-4-[[2-(1-(4-fluorophenyl)-3-(1 -methylethyO-1-indol-2-yl]ethynyi]hydroxyphosphinyl]-3-hydroxytxJtanoic add or 
40 its dilithium salt or disodium salt or methyl ester thereof; 

(E)-4-[[2-[3-(4-fluorophenyl)-1 -(1 -methyiethyl)-1 H-indol-2-yl]ethenyllhydroxyphosphinyi]-3-hydroxytxitanoic add or 
its dilithium salt or methyl ester thereof; 

4-[[2-(4MIuoro-3,3\5-trimethyl(1.r-biphenyI]-2-yOethyQhydroxyphosphinyO-3-hydroxytx^ acid or its dilithium 
salt or methyl ester thereof; 

45 (E)-4-[[2-[4'-f luoro-3.3\5-trimethyl(1 ,r-biphenyn-2-yOethenyqhydroxyphosphlnyq-3-hydroxyt^ acid or its 

dilithium salt or methyl ester thereof; 

(S)-4-[[[2,4Kjimethyl-6-((4-fluorophenyOHTiethoxy]phenyQ€thyOhydrQxyphosphinyt]-3-hydroxytx^ add or its 
dilithium salt or methyl ester thereof; 

{S)-4-[[[2,4<Jimethyi-6-[(4^Iuorophenyf)-methoxylphenyl]ethynyi]hydroxyphosphiny!]-3-hydroxytxjtanoic add or its 
50 dilithium salt or methyl ester thereof; 

(S)-4-([2-[3.5-dimethyt[1,r-btphenyn-2-yOethynhydroxyphosphinyn-3-hydroxytxitano add or its dilithium salt or 
methyl ester thereof; 

(S)-4-[[2-[4'-fluoro-3,5-dimethyl[1,r4)iphenyf]-2-yl]ethyl]hydroxyphosphinyQ-3-hydroxytx^ acid or its dilithium 
salt or methyl ester thereof; 

55 (S)-4-[[2-[[1 .1*-biphenyl]-2-yl]ethynyl]-hydroxyphosphinyl]-3-hydroxytxjtanoic acid or its dilithium salt or methyl ester 
thereof; 

(S)-4-[[2-[5-(4-f luorophenyl)-3-(1 -methylethyO-l -phenyl-1 H-pyra2oM-yi]ethynyl]methoxy phosphinyI]-3-hydroxytxj- 
tanoic acid, methyl ester; 
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(S)-4-[[2-[1-(4-fluorophenyl)-3-(1-methylethyl)-1HHrxlol-2-ynethyqhydroxyph acid or Its 

dilithium salt or methyl ester thereof; 

(S)-4-[I2-[5-(4-fluorophenyl)-3-(1-methylethyI):1i)henyl-lHi3yrazol-4-yl]ethynynhydrQ^ 
tanoic acid, dilithium salt; 

{E)-4-[[2-[5-(4-fluoropheriyl)-3-(1-methylethyl)-1-pheriyl-1H-pyrazol-4-yl]ethenyOmethoxyp^ 
tanoic acid, methyl ester; 

(E)-4-[[2-[5-(4-f luoropheriyl)-3-(1 -methylethyl)- 1 i3henyi-1 H-pyrazol-4-yl]ethenyf]hydroxyphosp 
tanoic acid, dilithium salt; 

(S)-4-[[2-[5-(4-f luorophenyl)-3-(1 -methylethyl)-1 -phenyl-1 H-pyrazol-4-yl]ethyQmethoxyphosphinyl]-3-hydroxybuta- 
notc acid, methyt ester; 

(S)-4-[[2-[5-(4-f luorophenyl)-3-(1 -methylethyl)0 iDhenyl-1 H-pyrazd^-yl]ethyOhydrox^ 
noic acid, dilithium salt; 

(S)-4-[I2-[3-(4-f luorophenyl)-5-(1 -methylethyl)0 -phenyt-1 Hi3yrazol-4-yi]ethyf]mett^^ 
noic acid, methyl ester; 

(S)-4-[[2-[3-(4-f luorophenyl)-5-(1 -methylethyl)- 1 iJhenylO Hi^yrazoM-ylJethyq hydros 
note acid, dilithium salt; 

(S)-4-[[2-[3-(4-f luorophenyf)-5-(1 -methylethyl)0 iJhenyl- 1 H-pyrazol-4-yl]ethynynmetho 
tanoic acid, methyl ester; 

(S)-4-[I2-[3-(4-f Iuorophenyl)-5-(1 -methylethyl)-1 -phenyl- 1 H-pyrazol-4-yl]ethynyl] hydroxy phosphinyl]-3-hydroxytDu- 
tanoic acid, dilithium salt; 

(S)-4-[I[4-(4-fluorophenyl)-1 -(1 -methylethyl)-3-phenyt-1 H-pyra2ol-5-y!]ethynyf]methoxyphosphinyl]-3-hydroxybuta- 
noic acid, methyl ester; 

(S)-4-[[[4-(4-f luorophenyl)-1 -(1 -methylethyl)-3-phenyi-1 H-pyrazol-5-y(]ethynyf]hydroxyphosphinyl]-3-hydroxybuta- 
noic acid, dilithium salt; 

(S)-4-[[2-[4-{4-fluorophenyl)-1-(1-methylethyl)-3-phenyl-1HiDyrazol-5-yl]ethyOmethoxypho 
noic acid, methyl ester; 

(S)-4-[[2-{4-(4-f Iuorophenyl)-1 -(1 -methytethyO-S-phenyl-l H-pyra2ol-5-yt]ethyf]hydroxyphosphinyn-3-hydroxybuta- 
noic acid, dilithium salt; 

(S)-4-[[["r ■(4-fluorophenyl)-4-(1 -methylethyl)-2-phenyl-1 H-imidazole-5-yl]ethynyl]methQxyphosphinyf]-3-hydrQxytxj- 
tanoic acid, methyl ester; 

{S)-4-[[[1 -(4-f luorophenyl)-4-(1 -methylethyl)-2-pheny1-1 H-imida2ole-5-yl]ethynynhydroxyphosphinyt]-3-hydroxytxi- 
tanoic acid, methyl ester; 

(S)-4-(I2-(1 •(4-f !uorophenyl)-4-(1 -methylethyl)-2-phenyl-1 H-imidazol-5-yl]ethyl]methoxyphosphinyf]-3-hydroxytxrta- 
noic acid, methyl ester; 

(S)-4-[I2-[1 -(4-tluorophenyO-4-(1 -methyiethyO-2-phenyi-1 H-imidazol-5-yl]ethyl]hydrQxyphosphinyf]-3-hydroxytxita- 
noic acid, dilithium salt; 

{S)-4-[[[2-{cyclohexylmethyO-4.6-dimethylphenyQethynyl]hydroxyphosphinyO-3-hydroxylx^ add or its dilithium 
saft or methyl ester thereof; 

4-[[2-[2-(cyclohexytmethyO-4.6KJmethy(pheny1]ethenyl]hydroxyphosphinyl]-3-hydroxyt^ add or its dilithium 
salt or methyl ester thereof; 

{S)-4-[[2-[2-(cydohexylmethyl)-4.6'dimethylphenyOethyqhydroxyphosphinyq-3-hydroxybutan^ acid or its dilithium 
salt or methyl ester thereof; 

4-[[I[4'-fluoro-3,3\5-trimethyl[1,r-biphenyO-2-ynoxy]methyOhydroxyphosphinyO-^ acid or its dilith- 

ium salt or methyt ester thereof; 

4-{[I4'-fluoro-3.3\5-trimelhyl[1.r-biphenyn-2-ynmethyl]hydroxyphosphinyn-3-hydroxyt>utaTO^ add or its dilithium 
salt or methyl ester thereof; 

(S)-4-[I[1-{4^luorophenyl)-3-methyl-2-naphthalenyl]ethyriynhydroxyphosphinyQ-3-hydroxyt^ add or its dilith- 
ium salt or methyl ester thereof; 

(E)-4-[[2-(1-(4-fluorophenyO-3-methyf-2-r^apmhaleny!]ethenyl]hydroxyphosphinyO-3-hydroxyt^ add or its 
dilithium salt or methyl ester thereof; 

(S)-4-[[2-[1-(4-fluorophenyl)-3-methyl-2-naphthalenynethynhydrcocyphosphinyn-3-hydraxyb^ acid or its dilith- 
ium salt or methyl ester thereof; 

4-I[3-(4'4luoro-3,3\5-trimethyi[1 J'-biphenyl]-2-yl]propyQmethcKyphosphinyf]-3-hydroxyt^ acid, methyl ester; 
4-([3-[4'4luoro-3,3\5-trimethyl[1,r-biphenirt]-2-yflpropyQhydroxyphosphirt>^ add, dilithium salt; 

[1S-I1a{R*).2a,4aP,8p,8aaI]-4-[[2-[8-{2.2<limethyl-1-oxc*>utoxy)decahydro-2-methyt-1-napW 
yphosphiny1]-3-hydraxybutanoic acid, methyl ester; 

[1S-[1a(R*),2a.4ap,8p,8ap]]-4^[2-(8-(2,2^imethylO-oxobutoxy)decahydro-2-methyl-1-naphth^ 
phosphinyl]-3-hydroxyt>utanoic acid, dilithium salt; 
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{S)-4-[[[[3'-(4-f lucxophenyl)spiro]cycIopentane-1 , r-[1 H]indene]-2-y1]ethynyl]methoxyphosphinyn-3-hydroxybuta- 
noic acid, methyl ester; and 

(S)-4-[[[[3'-(4-fluorophenyi)spiro]cyclopentane-1 . r-{1 H]indene]-2-yi]ethynyf]hydrQxyphosphinyn-3-hydroxybuta- 
noic acid, dilithium salt. 

Preferred are pravastatin or SQ 33.600, 

The angiotensin converting enzyme inhibitor which may be employed herein preferably includes those containing 
a mercapto (-S-) moiety such as substituted proline derivatives, such as any of those disclosed in US-A-4.046.889 to 
Ondetti et al mentioned above, with captopril. that is. 1-((2S)-3-mercapto-2-methytpropionyl]-L-proline. being preferred, 
and mercaptoacyl derivatives of substituted prolines such as any of those disclosed in US- A-4.3 16,906 with zofenopril 
being preferred. 

Other examples of mercapto containing ACE inhibitors that may be employed herein include rentiapril (fentiapril, 
Santen) disclosed in Clin. Exp. Pharmacol. Physiol. 10:131 (1983); as well as pivoprll. that is 



Other exarrples of angiotensin converting enzyme inhibitors which may be employed herein include any of those 
disclosed in US-A-No. 4.374.829 mentioned above, wrth N-{1 -ethoxycart»nyl-3-phenylpropyi)-L-alanyl-L-proline, that 
is. enalapril. being preferred, any of the phosphonate substituted amino or imino adds or salts disclosed in US-A- 
4.452,790 with (S)-1 -[6-amino-2-[[hydroxy-(4-phenylbutyl)-phosphinyl]oxy]-1-oxohexy(]-L-proline (SQ 29.852 or ceran- 
april) being preferred, phosphinyiaikarwyl prolines disclosed in US-A-4. 168.267 mentioned above with fosinopril being 
prefen'ed. any of the phosphinylalkanoyl substituted prolines disclosed in US-A-4,337,201 , and the phosphonamidates 
disclosed in US-A-4,432,971 discussed above. 

Other examples of ACE inhibitors that may be employed herein include Beecham's BRL 36.378 as disclosed in EP- 
B-80822 and EP-B-60668: Chugai's MC-838 disclosed In CA. 102:72588v and Jap. J. Pharmacol. 40:373 (1 986); Ciba- 
Geigy's CGS 14624 (3-([1-ethoxycart5onyi-3-phenyl-(1S)-propyl]amino)-2,3,4,5-tetrahydro-2-oxo-1-{3S)-benza2epine- 
1 acetic add HCO disclosed GB 2103614 and CGS 16,617 {3(S)-II(1S)-5-amlno-1-cart)oxypentyl]aniino]-2.3,4,5-tet- 
rahydro-2-oxo-1H-1-benzazepine-1-ethanoic acid) disclosed in US-A-4,473,575; cetapril (alacepril, Dainippon) dis- 
closed in Eur. Therap. Res. 39:671 (1986): 40:543 (1986); ramipril (Hoechst) disclosed in EP-B-79-022 and Curr Ther. 
Res. 40:74 (1986); Ru 44570 (Hoechst) disdosed in Arzneimrttelfbrschung 35:1254 (1985). cilazapril (Hoffman-LaRo- 
che) disdosed in J. Cardiovasc. Pharmacol. 9:39 (1987); R^ 31-2201 (Hoffman-LaRoche) disclosed in FEBS Lett. 
165:201 (1984); lisinopril (Merck) disdosed in Curr. Therap. Res. 37:342 (1985) and EP-B-12-401, indalapril (delapril) 
disclosed in US-A-4,385,051 : indolapril (Schering) disdosed in J. Cardiovasc. Pharmacol. 5:643. 655 (1983): spirapril 
(Schering) disclosed in Acta. Pharmacol. Toxicol. 59 (Supp. 5):173 (1986): perindopril (Servier) disclosed in Eur J. Clin. 
Pharmacol. 31:519 (1987); quinapril (Warner-Lambert) disdosed in US-A-4.344,949 and CI 925 (Warner-Lan*>ert) 
(t3S-[2[R(^R(*)I]3R(*)l-2-[2-[[1-(©thoxycartK5nyl)-3-phenylpropynamino]0-oxopropyn-1.2.3.4^ 

oxy-3-isoquinoIine-carboxylic acid HCI) disclosed in Pharmacologist 26:243. 266 (1984). WY-44221 (Wyeth) disclosed 
in J. Med. Chem. 26:394 (1983). 

Preferred are those ACE inhibitors which are proline or substituted proline derivatives and most prefenred are such 
ACE inhibitors which indude a mercapto group. 




and YS980. that is 




HS -CH^ -CH-CO-N S 
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In carrying out the method of the present invention, the HMG CoA reductase inhibitor alone or in combination with 
the ACE inhibitor may be administered to mammalian species having substantially nornrtal serum cholesterol levels, 
such as dogs, cats, humans, etc., and as such may be incorporated in a conventional systemic dosage form, such as 
a tablet, capsule, elixir or injectable. The above dosage forms will also include the necessary carrier material, excipient, 
5 lubricant, buffer, antibacterial, bulking agent (such as mannitol), anti^oxidants (ascorbic add of sodium bisulfrte) or the 
like. Oral dosage forms are preferred, although parenteral forms are quite satisfactory as well. 

The dose administered must be carefully adjusted according to age. weight and condition of the patient, as well as 
the route of administration, dosage form and regimen and the desired result. 

Thus, for oral administration, a satisfactory result may be obtained employing the HMG CoA reductase inhibitor in 
10 dosages employed, for example, for pravastatin, lovastatin and simvastatin as indicated in the Physician's Desk Refer- 
ence, such as in an amount within the range of from about 1 to 2000 mg. and preferably from about 4 to about 200 mg. 

A prefen-ed oral dosage form, such as tablets or capsules, will contain the HMG CoA reductase inhibitiar in an 
amount of from about 0.5 to about 1 00 mg, preferably from about 5 to about 80 mg, and more preferably from about 1 0 
to about 40 mg. 

15 With regard to tiie ACE inhibitor, for oral administration, a satisfactory result may be obtained employing the ACE 
inhibitor in an anxjunt witiiin the range of from about 0.01 mg/kg to about 100 mg/kg and preferably from about 0.1 
mg/kg to about 5 mg/kg, 

A preferred oral dosage form , such as tablets or capsules, will contain ttie ACE inhibitor in an amount of from about 
0.1 to about 500 mg, preferably from about 2 to about 50 mg. and more preferably from about 1 0 to about 25 mg. 
20 For parenteral administration, the ACE inhibitor will be enrployed in an amount within the range of from about 0.005 
mg/kg to about 10 mig/kg and preferably from about 0.005 mg/kg to about 2 mg/kg. 

The HMG CoA reductase inhibitor and ACE inhibitor may be employed together in the same oral dosage form or in 
separate oral dosage forms taken at the same time. 

The compositions described above may be administered in the dosage forms as described above in single or 
25 divided doses of one to four times daily It may be advisable to start a patient on a low dose combination and work up 
gradually to a high dose combination. 

Tablets of various sizes can be prepared, e.g., of about 2 to 2000 mg in total weight, containing one or both of the 
active sutjstances in tiie ranges described atx>ve, with the remainder being a physiologically acceptable can-ier of other 
materials according to accepted pharmaceutical practice. These tablets can, of course, be scored to provide for frac- 
30 tional doses. Gelatin capsules can be similarly formulated. 

Liquid formulations can also be prepared by dissolving or suspending one or the combination of active substances 
in a conventional liquid vehicle acceptable for pharmaceutical administration so as to provide the desired dosage in one 
to four teaspoonsful. 

The compositions described atx>ve may be administered in the dosage forms as described above in single or 
35 divided doses of one to four times daily. It may be advisat}le to start a patient on a low dose combination and work up 
gradually to a high dose combination. 

Liquid formulations can also be prepared by dissolving or suspending one or the combination of the active sub- 
stances in a conventional liquid vehicle acceptable for pharmaceutical administration so as to provide the desired dos- 
age in one to four teaspoonsful. 
40 Such dosage forms can be administered to the patient on a regimen of one to four doses per day. 

According to another modification. In order to more finely regulate tiie dosage schedule, the active substances may 
be administered separately In individual dosage units at tiie same time or carefully coordinated times. Since blood lev- 
els are built up and maintained by a regulated schedule of administration, the same result is achieved by the simulta- 
neous presence of the two substances. The respective substances can be individually formulated in separate unit 
45 dosage forms in a manner similar to that described above. 

Fixed combinations of HMG CoA reductase inhibitor and ACE inhibitor are more convenient anti are preferred, 
especially in tablet or capsule form for oral administration. 

In formulating the conpositions. the active substances, in the amounts described above, are compounded accord- 
ing to accepted pharmaceutical practice with a physiologically acceptable vehicle, carrier, excipient, binder, preserva- 
50 five, stabilizer, flavor, etc.. in the particular type of unit dosage form. 

Illustrative of the adjuvants which may be incorporated in tat)lets are the following: a binder such as gum traga- 
carrth. acacia, corn starch or gelatin; an excipient such as dicalcium phosphate or cellulose; a disintegrating agent such 
as corn starch, potato starch, alginic add or the like; a lubricant such as stearic acid or magnesium stearate; a sweet- 
ening agent such as sucrose, aspartame, lactose or saccharin; a flavoring agent such as orange, peppermint, oil of win- 
55 tergreen or cherry. When the dosage unit form is a capsule, it may contain in addition to materials of the above type a 
liquid carrier such as a fatty oil. Various other materials may be present as coatings or to otherwise modify the physical 
form of the dosage unit. For instance, tablets or capsules nnay be coated with shellac, sugar or both. A syrup of elixir 
may contain the active compound, water, alcohol or the like as the carrier, glycerol as solubilizer, sucrose as sweetening 
agent, methyl and propyl parabens as preservatives, a dye and a flavoring such as cherry or orange. 
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Some of the active substances described: above form commonly known, pharmaceutically acceptable salts such 
as alkali metal and other common basic salts or acid addition salts, etc. References to the base substances are there- 
fore intended to include those common salts known to be substantially equivalent to the parent conrpound. 

The formulations as described above will be administered for a prolonged period, that is, for as long as the potential 
for a second heart attack remains or the symptoms continue. Sustained release forms of such formulations which may 
provide such amounts biweeWy weekly, monthly and the like may also be employed. A dosing period of at least one to 
two weeks are required to achieve minimal benefit. 

The following Examples represent preferred embodiments of the invention. 

Example 1 

A pravastatin formulation in the form of tatslets having the following composition was prepared as described below. 



Ingredient 


Parts by 




Weight 


Pravastatin 


7 


Lactose 


67 


Microcrystalline cellulose 


20 


Croscarmeilose sodium 


2 


Magnesium stearate 


1 


Magnesium oxide 


3 



Pravastatin, magnesium oxide and a fraction (30%) of the lactose were mixed together for 2 to 1 0 minutes enploy- 
ing a suitable mixer. The resulting mixture was passed through a #12 to #40 mesh size screen. Microcrystalline cellu- 
lose, croscarmeilose sodium and the remaining lactose were added and the mixture was mixed for 2 to 10 minutes. 
Thereafter, magnesium stearate was added and mixing was continued for 1 to 3 minutes. 

The resulting homogeneous mixture was then conrpressed into tablets each corrtaining 5 mg, 10 m. 20 mg or 40 
mg pravastatin which may be used in preventing or reducing risk of a second heart attack, in a patient having a sub- 
stantially rxDrmal serum cholesterol level. 

Example 2 

Pravastatin tablets are prepared employing conmventional pharmaceutical techniques containing 20 mg pravasta- 
tin and inert ingredients employed in lovastatin tablets, namely cellulose, color, lactose, magnesium stearate and starch 
and butylated hydroxyanisole as a preservative as described In the 1990 Physician's Desk Reference (PDR). 

The pravastatin tablets may be employed to prevent or reduce risk of a second heart attack in a patient having a 
substantially normal serum cholesterol level in accordance with the present irrvention. 
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Example 3 

Tablets of the following compositions are prepared as described below 

5 



Ingredient 


Weight 
(mg) 


SQ 33,600 


100 mg 


Avice! 


112.5 mg 


Lactose 


113 mg 


Cornstarch 


17.5 mg 


Stearic Acid 


7 mg 




350 mg 



The tablets are prepared from sufficient bulk quantities by slugging the SQ 33,600. Avicel. and a portion of the stearic 
20 acid. The slugs are ground and passed through a #2 screen and then mixed with the lactose, cornstarch, and the 
remainder of stearic acid. The mixture is compressed into 350 mg capsule shaped tablets in a tablet press. The tablets 
are scored for dividing in half. 

The so-formed tablets may be administered in accordance with the teachings of the present invention to prevent or 
reduce risk of a second heart attack in a patient having a substantially normal serum cholesterol level. 

25 

Ex^mplg 4 

Lovastatin tablets are prepared employing conventional pharmaceutical techniques containing 20 mg lovastatin, 
cellulose, color, lactose, magnesium stearate and starch and butylated hydroxyanisole as a preservative as described 
30 in the 1990 PDR. 

The lovastatin tablets may be employed to prevent or reduce risk of second heart attack In a patient having a sub- 
stantially normal serum cholesterol level in accordance with the present invention. 

35 

A pravastatin formulation in the form of tablets is prepared as described in Exanrple 1 . 

A captopril formulation suitable for oral administration together with pravastatin is prepared as described below. 
1000 tablets each containing 25 mg of 1-[(2S)-3-mercapto-2-methylpropionyl]-L-proline were produced from the 
following ingredients. 

40 



1 -[(2S)-3-Mercapto-2-methy(propionyl]-Li3roline (captopril) 


25 g 


Corn starch 


50g 


Gelatin 


7.5 g 


Avicel (nrticroaystalline cellulose) 


25 g 


Magnesium stearate 


2.5 g 



50 

The captopril and corn starch are admixed with an aqueous solution of the gelatin. The mixture is dried and ground 
to a fine powder. The Avicel and then the magnesium stearate are admixed witti the granulation. This is then com- 
pressed in a tablet to form 1000 tablets each containing 25 mg of active ingredient. 
55 The pravastatin tablets and captopril tablets may be administered as a combination in accordance with the teach- 
ings of the present invention to prevent or reduce the risk of a second heart attack in a patient having a substantially 
normal serum cholesterol level. In addition, the pravastatin and captopril tablets may be ground up into powders and 
used together in a single capsule. 
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Example 6 

Pravastatin tablets are prepared as described in Example 2. 

The pravastatin tablets may be employed in combination with enalapril tablets containing 20 mg enalapril and inac- 
5 tive ingredients as described in the 1990 PDR. in separate or combined dosage forms to prevent or reduce the risk of 
a second heart attack in a patient having a substantially normal serum cholesterol level in accordance with the present 
invention. 

Example 7 

10 

Tablets containing SQ33,600 prepared as described in Example 3 may be administered together with 25 mg cap- 
topril tablets to prevent or reduce risk of a second heart attack in a patient having a substantially normal serum choles- 
terol level. 

15 Example 8 

Lovastatin tablets are prepared employing conventional pharmaceutical techniques containing 20 mg lovastatin. 
cellulose, color, lactose, magnesium stearate and starch and txjtylated hydroxyanisole as a preservative as described 
in the 1990 PDR. 

20 The lovastatin tablets may be employed alone or in combination with the captopril tablets (described in Example 5) 
or ceranapril tablets in separate or combined dosage forms to prevent or reduce risk of a second heart attack in a 
patient having a substantially normal serum chotesteror level in accordance witii the present invention. 

Claims 

1 . Use of an inhibitor of the enzyme 3-hydroxy-3-methylgIutaryl coenzyme A (HMG CoA) reductase alone or in simul- 
taneous or separate sequential combination with an angiotensin converting enzyme (ACE) inhibitor for the prepa- 
ration of pharmaceutical compositions suitable for preventing or reducing tiie risk of a second heart attack in a 
mammalian species having a substantially normal serum cholesterol level. 

30 

2. Use according to Claim 1 wherein said inhibitor of the enzyme HMG CoA reductase is mevastatin. lovastatin. prav- 
astatin or velostatin. 

3. Use according to Claim 1 wherein said inhibitor of tiie enzyme HMG CoA reductase is a pyrazoie analog of a meval- 
35 onolactone. an indene analog of mevalonolactone. a 3-cartx)xy-2-hydroxypropaneiDhosphinic add derivative, a 6- 

[2-(substituted-pyrrol-1-yi)-aIkyl]pyran-2-one. an Imidazole analog of mevalonolactone, or a heterocyclic analog of 
mevalonolactone, a naphthyl analog of mevalonolactone. an octahydro-naphthalene, ftuindostatin, a keto analog of 
lovastatin or a 2.3-di-substituted pyrrole, furan or thiophene. 

40 4. Use according to Claim 2 wherein said HMG CoA reductase inhibitor is pravastatin. 

5. Use according to any one of Claims 1 to 4 wherein said angiotensin converting enzyme inhibitor is captopril, 
zofenopril, enalapril. ceranopril. fbsinopril, lisinopril or fentiapril. 

45 6. Use according to any one of Claims 1 to 4 wherein the angiotensin converting enzyme inhibitor is a phosphonate 
substituted amino or imino actd or salt thereof, a proline derivative, a substituted proline derivative, a mercaptoacyl 
derivative of a substituted proline, a cartx>xyalkyl dtpeptide derivative, a phosphinylalkanoyi proline derivative or a 
phosphonamidate derivative. 

50 7. Use according to any one of Claims 1.2,4 and 5 wherein the HMG CoA reductase inhibitor is pravastatin and tfie 
ACE inhibitor is captopril, fosinopril or ceranopril. 

8. Use according to any one of Claims 1 to 7 wherein the mammalian species treated is nornnotensive. 

55 9. Use according to Claim 8 wherein the pharmaceutical composition prepared for preventing or reducing the risk of 
a second heart attack in a mamn:ialian species comprises the ACE inhibitor in an anwunt such tiiat it is adminis- 
tered in an anrK)unt below that required to cause henrtodynamic effects. 
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10. Use according to any one of Claims 1 to 9 wherein the composition prepared for preventing or reducing the risk of 
a second heart attack in a mammalian species comprises a combination of the HMG CoA reductase inhibitor and 
ACE inhibitor in a weight ratio to each other of within the range of from 0.001 :1 to 1000:1 . 
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